Abstract
Introduction

24
Knowledge on the health and welfare of fish is important for aquaculture production, to be 25 able to manage the fisheries and also in conserving species diversity. The fish mucosal 26 surfaces are of outmost importance to protect the integrity and homeostasis of the body and to 27 prevent entry and colonization of the skin by pathogens. The skin mucosa is continuously 
129
Heat shock proteins of several types are frequently found in fish skin mucus (Table 1) active in fish skin mucus (Figure 2 ).
162
Iron binding proteins will limit bacterial growth by limiting the availability of iron (Figure 2 ).
163
Several iron binding proteins were found in fish mucus ( In rainbow trout skin and intestine mucus free amino acids and carbohydrates act as 208 chemoattractants for the pathogen Vibrio anguillarum.
Gas chromatography-MS (GC-MS),
209
GC and LC-MS/MS were used to identify and quantify the active components. The main 210 chemotactic carbohydrates were fucose, glucose, mannose, and xylose, intestine mucus has 211 higher levels of free amino acids and carbohydrates than skin and this could explain why 212 intestinal mucus is a stronger chemoattractant than skin mucus. 
228
The biomarker potential of skin mucus immune related mRNA was explored in a
229
Flavobacterium columnare challenge of channel catfish. 48 In the study qPCR was used and 230 immune relevant genes were differentially expressed after the challenge 48 , however it is 231 noteworthy that the changes found in skin mucus mRNA were different from those found in 232 skin. 48 At present additional studies would be needed to see whether mucus mRNA analysis 233 could be used as a noninvasive method to monitor the health status of fish.
234
The transcriptome of the skin cells has been extensively studied in several species using RT- 
